Ocean Dilution
The cheapest and quickest method of making excess weapons plutonium completely irrecoverable would be to dilute it in the ocean. A single ship or submarine, equipped with long tubes through which to expel a dilute plutonium solution at great depth into large volumes of water (so that the concentration even when first put into the ocean would be within the U.S. regulatory standards for drinking water), could disperse 50 tons of plutonium into the ocean in perhaps five years. Since ships and submarines are currently being retired short of their design life, there would be no need to pay for buying one, and the direct cost would be only the expense of modifying the platform for the dilution mission and operating it for the requisite period of time. The cost of the steps required to gain approval for carrying out such an undertaking, including whatever licensing would be required, would greatly exceed the cost of actually carrying it out and are difficult to estimate.
The committee notes, however, that international standards for disposition of low-level radioactive wastes in the oceans, administered by the International Atomic Energy Agency (IAEA), include important factors not considered in the U.S. regulations, including the fact that certain ocean species consumed by human populations, such as seaweed and mollusks, accumulate plutonium in their tissues in concentrations as much as 3,000 times higher than those in the surrounding environment. With this factor included (and assumptions concerning how much of such seafood coastal populations consume, described in Appendix C), the volume of ocean into which the plutonium would have to be diluted to meet U.S. dose standards would be more than 100 million cubic kilometers, over three times the volume of the mixed surface layer of the oceans. It is extremely unlikely that the plutonium could be successfully mixed into such a large volume, with no local "hot spots" where the concentration would be significantly higher, at any reasonable level of effort. Moreover, human knowledge of physical and biological processes in the open ocean is not sufficiently complete to predict with confidence what would happen if substantial quantities of plutonium were diluted in the ocean, or to be certain that all mechanisms by which dangerous concentrations could accumulate in a local area had been ruled out. Public and international opposition to any proposal to dispose of plutonium in this way would surely be intense. If, as mentioned above, the London Dumping Convention is amended to prohibit disposal of even very dilute radioactive waste in the oceans, this option would be unambiguously banned.
Such a dilution approach would be even more out of the question if applied to the entire global stock of plutonium because far more radioactivity would be added to the ocean in that case. That problem would be more severe still if a decision were taken to dilute the entire spent fuel mass, rather than only the plutonium contained in the spent fuel, to avoid the costs of separating the plu-ctinn   znnes  are   opnlnoirallv   <K-t;«<o   o«^   ,,^™=j:«»«ui«     _____   *...   .._i______    ______«.u~_: U.S. Government Printine Office. Mav IQQIVbe reached, doing so would almost certainly be time-consuming, delaying
